Objectives: Area level factors, such as deprivation and urban/rural settings, have been associated with variation in local resources and services and health inequality in later life. The aim of this study is to investigate the potential impact of deprivation and urban/rural areas on capability to live well with dementia and to examine whether availability of informal carers modified the associations.
The large number of people with dementia has been a challenge both nationally and internationally. 1 Enabling people to live well with this condition, and maintain the best possible health and well-being, has become a critical aim for health policy and research. 2 Current National Health Service (NHS) policy in England focuses on enhancing rates of dementia diagnosis and plans to improve post-diagnostic care and support through primary care systems. 3 Although several monitoring indicators have been set up to review dementia care across different regions in England, 4 the outcomes of these NHS initiatives for enhancing the capability to "live well" with the condition have not been assessed.
There is a substantial body of research focusing on quality of life and positive health outcomes in relation to living with dementia. 5, 6 A large number of observational studies have used different types of quality of life measures and investigated their associations with a wide range of social, psychological, and physical health factors. 5 However, existing studies have predominantly focused on individual level factors. There has been little exploration of the potential impact of area level factors on living well with dementia and their interactions with other individual characteristics.
Area level factors, such as deprivation and urban/rural settings, have been associated with variation in local resources and services as well as health inequality. 7, 8 Empirical evidence from population-based studies has suggested a negative relationship between deprivation, health and well-being in older adults. 9, 10 Research based on medical records has also reported variations in access to diagnosis and medication 11, 12 as well as in cognitive function, health-rated quality of life, and mortality in people with dementia across deprivation levels and urban/rural areas. 13, 14 These area level measures may provide insights into the wider contextual barriers and enablers to living well with dementia and may have important public health implications for dementia care.
Although area level factors might be associated with the capability to live well with dementia, these relationships might vary depending on some individual characteristics such as availability of an informal carer. Spouse and family carers usually take a primary role in providing care for people with dementia and support basic needs in daily life. 
| Individual level measures
The IDEAL interviews included three indicators of subjective perceptions of living well: quality of life, life satisfaction, and well-being.
Quality of life was measured by the Quality of Life in Alzheimer's Disease (QoL-AD) Scale (score range 13-52). 17 Life satisfaction was based on the Satisfaction with Life Scale (SwLS; score range 7-35), 18 and well-being was measured using the World Health Organization Five
Well-being Index (WHO-5; score range 0-100). 19 Individual socioeconomic status was measured using highest level of educational qualification and social class based on the main occupation in working life.
Number of chronic conditions was used as an index of physical health and generated based on items from the Charlson Comorbidity Index. 20 Postcodes of people with dementia and carers were cross-referenced to determine whether they were coresident. The participants were divided into three types: participants living with a carer, participants who had a noncoresident carer, and those with no carer. In some cases, participants had a carer but the carer declined to take part (N = 127). The residential status of this group was categorised as missing data and addressed using multiple imputation.
Key points
• Deprivation has a potential negative impact on capability to live well with dementia.
• There are no urban/rural differences in the capability to live well with dementia.
• People with dementia without a carer have lower capability to live well than those living with a carer. 23 To compare deprivation levels across the three countries, the index was divided into quintiles among all area units for each country. The first quintile (Q1) represents 20% of the most deprived areas in the country, and the IDEAL participants in this quintile can be considered as living in highly deprived areas.
| Area level measures
Urban/rural classification in the United Kingdom is mainly based on residential density and settlement size. 24, 25 The Scottish government adopts a different system of rural/urban classification (Scottish Government Urban Rural Classification 2013-2014) 24 from that used in England and Wales (2011 Census Rural Urban Classification). 25 In
England and Wales, physical settlements with a population of 10 000 or more were defined as "urban," and all smaller settlements were "rural." 25 Based on the density of settlements, urban areas were further divided into three types: major conurbation, minor conurbation, city, and town, while rural areas included two types: town and fringe, village, and dispersed. In Scotland, settlements of 3000 or more people were defined as urban areas. Rural areas, settlements with a population of less than 3000 people, were further divided into accessible (within a 30-minute drive to a settlement of 10 000 or more) and remote rural (over a 30-minute drive). 24 To examine urban/rural differences across countries, the detailed urban/rural categories were combined into a binary variable of urban and rural areas.
| Statistical analysis
Multivariate modelling was used to investigate differences in living well indicators (quality of life, life satisfaction, and well-being) across deprivation quintiles and urban/rural areas adjusting for individual level factors including age, sex, dementia subtypes, education, and social class. Further adjustment for comorbidity was used to examine whether associations between living well and deprivation could be attributed to the burden of multiple chronic conditions. The interaction terms between availability of informal carers (living with carer, noncoresident carer, and no carer) and deprivation quintiles were included in regression models adjusting for individual level factors and country. Given the different measures for area level factors across the three countries, all models included country to account for any measurement variation. To account for missing data, multiple imputation was conducted including all variables in the modelling. Estimates from 20 imputed datasets were combined using Rubin's rules. 26 A Wald test was used to examine whether the associations between deprivation quintiles and living well measures achieved statistical significance. Since area level factors from different countries were combined, sensitivity analyses were conducted to examine potential variation across countries. To fully account for any country variation, interaction terms between area level factors and country were included in the models adjusting for individual level factors. This study was based on the IDEAL data version 2.0. All analyses were conducted using Stata 14.2.
| RESULTS
Descriptive information on the study population is reported in Table 1 . 
| Strength and limitations
The IDEAL study recruited a large number of community-based people with dementia from different backgrounds, with varied socioeconomic status and health conditions. Building upon previous research, which has tended to focus on quality of life alone, this study measured the concept of living well across three dimensions, providing a more comprehensive understanding of living well with dementia. Deprivation quintiles were defined based on comparison of deprivation scales at the country level.
Potential limitations of this study included the relatively large number of participants from least deprived areas. Although the nationwide distribution of people with dementia is unknown, the prevalence of dementia is suggested to be higher in more deprived areas. 27 People living the most deprived areas were likely to be under-represented, but relative differences in living well indicators were clear across deprivation quintiles and were unlikely to be over-estimated. As the study population only included participants with a Mini-Mental State Examination score of 15 or above at baseline, the findings might not be Table S4 ).
Despite different definitions of urban and rural areas in Scotland and in England and Wales, the sensitivity analysis suggests small variations between country and urban/rural settings (Supporting information Table S5 ). The detailed categories of urban/rural settings were combined into a binary variable, and some nuanced variation might be lost. However, differences in mean scores of living well indicators were small across these detailed categories (Supporting Information Table S2 ). Due to limited sample sizes in some categories, there was insufficient statistical power to formally examine these differences.
| Interpretation of findings
The results show decreasing scores on living well measures from the least to the most deprived quintiles. Although the differences seem to be modest after adjustment, the clear trends across deprivation quintiles correspond well to social gradients in health inequality 7, 8 and the results of nationwide surveys of personal well-being, which suggest that personal well-being measures, including life satisfaction, feelings that life is worthwhile and happiness, decrease in more deprived areas. 28 
